Cytoskeletal filaments and associated proteins during restricted trophoblast invasion in bovine placentomes: light and transmission electron microscopy and RT-PCR.
Trophoblast cell migration is unusual in epitheliochorial placentae but occurs in placentomes of cows as "restricted" trophoblast invasion of binucleated trophoblast giant cells (TGC). Migration may be induced by integrin binding to the extracellular matrix initiating two pathways: (1) conformational changes of the actin cytoskeleton induced by an accumulation of its associated proteins and (2) integrin-dependent phosphorylation of various protein kinases. In cow placentomes, actin, its associated proteins (alpha-actinin, vinculin) and a key protein kinase of the signal transduction cascade (phosphorylated mitogen-activated protein kinase, pMAPK) were localized by immunogold-silver enhancement and immunoperoxidase staining at the light- and transmission electron-microscopical levels. Findings were confirmed by amplification of specific mRNA transcripts by reverse transcriptase/polymerase chain reaction. Actin and alpha-actinin were co-localized apically in mononuclear trophoblast cells, along the cytoplasmic membrane of TGC and apically in maternal crypt cells. The actin and alpha-actinin immunoreaction occurred as a band of electron-dense particles beneath the cytoplasmic membrane. Vinculin labelling was membrane-associated in TGC and in fetal and maternal endothelial cells. MAPK was observed as nuclear clusters in both kinds of trophoblast cells and was less dense in single uterine epithelial cells. Most MAPK immunoreactivity was detected in the nuclei of the trophoblast epithelium but was also sometimes membrane-associated in the cytoplasm. Thus, actin, alpha-actinin, MAPK and vinculin may be involved in the regulation of TGC migration. "Restricted" trophoblast invasion could serve as a model for invasive processes.